31P-NMR studies of the metabolisms of the parasitic helminths Ascaris suum and Fasciola hepatica.
31P-NMR has been applied to the study of the metabolisms of the intact parasitic helminths Ascaris suum (the intestinal roundworm) and Fasciola hepatica (the liver fluke). After calibration of the chemical shift of Pi in muscle extracts the internal pH of adult Ascaris worms and the effect of the pH of the external medium on the organism's internal pH were measured. Assignments of nearly all of the observable 31P resonances could be made. A large resonance from glycerophosphorylcholine whose function is unclear was observed but no signals from energy storage compounds such as creatine phosphate were detected. The profiles of the phosphorus-containing metabolites in both organisms were monitored as a function of time. Changes in sugar phosphate distributions but not ATP/ADP were observed. Studies of the drug closantel on Fasciola hepatica were performed. Initial effects of the drug were a decrease in glucose 6-phosphate and an increase in Pi with no substantial change in ATP levels as observed by 31P-NMR. Studies involving treatment with closantel followed by rapid freezing, extraction, and analytical determination of glycolytic intermediates confirmed NMR observations. This NMR method can serve as a simple noninvasive procedure to study parasite metabolism and drug effects on metabolism.